Background: At present, the primary mature cystic teratoma in the adrenal gland is extremely rare in adults, according to the literature. In addition, a completely retroperitoneoscopic resection of mature cystic teratomas has been reported only in two cases. Case presentation: We report a case of a large mature cystic teratoma with a regular margin in the right adrenal gland. Three months before surgery, abdominal enhanced computer tomography revealed a 5.7 × 4.9 × 4.3 cm lipoid tumour of mixed density with calcification in the tumorous centre, clinically diagnosed as adrenal myelolipoma or adenoma. Retroperitoneoscopic adrenalectomy was successfully performed; however, the tumour had increased in size to approximately 6.0 × 7.0 × 11 cm. The pathological report suggested the final diagnosis of mature cystic teratoma. The patient had an uneventful course after the surgery and was free of recurrence or metastasis within 8 months of follow-up. Conclusions: Retroperitoneoscopic adrenalectomy for large adrenal masses is safe and feasible. To the best of our knowledge, this is the first report where of a large mature cystic teratoma of the right adrenal gland has been completely resected using retroperitoneoscopic approach.
Background
Teratomas are germ cell tumours mainly originating from the testes and ovaries containing more than one or usually all three germ layers. Teratomas are categorised as mature with malignant potential and immature or malignant. The extragonadal locations account for 15 % of all teratomas, the retroperitoneum is the least common site [1] and the primary mature cystic teratoma in the adrenal gland is extremely rare in adults, according to the literature [2, 3] . In addition, a completely laparoscopic resection of mature cystic teratomas through transperitoneal approach has been reported only in two cases [4] . Here, we present an extremely rare case of a huge mature cystic teratoma in the right adrenal gland resected using completely laparoscopic adrenalectomy through retroperitoneal approach in an adult.
Case presentation
An asymptomatic 49-year-old male was referred to our hospital because an abdominal mass in place of right adrenal region was incidentally discovered in physical checkup. Ultrasonography showed a hypoechoic tumour with a regular margin measuring 5.2 × 4.6 × 4.0 cm, and abdominal enhanced computer tomography (CT) revealed a 5.7 × 4.9 × 4.3 cm lipoid tumour of mixed density with calcification in the tumorous centre (Fig. 1 ). Blood and urine test results for hormones of adrenal gland, alpha-fetoprotein (AFP) and human chorionic gonadotropin (hCG) were unremarkable. There were no history of other diseases except for chronic hepatitis B; therefore, the clinical diagnosis was adrenal myelolipoma or adenoma. Subsequently, the completely retroperitoneoscopic adrenalectomy was successfully performed, but the surgical process was quite difficult due to the size of the tumour and relatively confined space of the retroperitoneum. The process of the surgery as follows: The patient was placed in a standard left lateral decubitus position, and the table was flexed. A 2-cm transverse incision was made posteriorly, below the 12th rib and lateral to the erector spinae muscules and deepened down to the lumbodorsal fascia. This fascia was incised, the finger is inserted into the retroperitoneal space to dissect retroperitoneal fascia and expand the retroperitoneal space, two 10-mm ports inserted above the iliac crest and below the tip of the 12th rib, respectively, and a 5-mm ports inserted posterior axillary line, below the 12th rib and fixed with a silk suture for the prevention of gas leakage. On inserting of the laparoscope into the port above the iliac crest, extraperitoneal fat were excised and the Gerota's fascia was incised, the tumour was appeared and proceed with the dissection along with the surface of the tumour, till tumour completely exposed and resected, at last, the tumour was placed in the endo bag and puncture cystoma for removal of tumour measured approximately 6.0 × 7.0 × 11 cm after resection. It had increased in size after initial discovery because the patient had not consent for the surgery before 3 months. Malignancy was suspected in the process of the surgery on the basis of the increase of shape over short period, but the tumour lightly adhered to surrounding tissue and organ; hence, only the right adrenal gland was invaded by the tumour. Duration of the surgery was 125 min; no bleeding occurred during the surgery, and the patient was discharged after 72 h. On gross examination after the surgery, the thin capsule of tumour specimen with dust colour was found to be intact; the cut-face manifested a cystoma with wall thickness of 0.1-0.5 cm accompanied with cartilage, hair, calcification and a solid yellow lipid, and the residual adrenal tissue measured 1 cm in diameter (Fig. 2) . On microscopic examination, the tumour was found to be mainly composed of mature fat tissue, but it also contained a cystoma lined with squamous cells developed from skin tissue and ciliated columnar epithelial cells arising from the respiratory tract; cartilage and hair were present in the cystic centre (Fig. 3) . Some normal adrenal gland tissue was also observed in the tumorous margin. According to these findings, the pathological analysis of the specimen from the right adrenal gland suggested cystic teratoma. The patient had an uneventful course after surgery and was free of recurrence after 8 months of follow-up.
Discussion
The mature cystic teratoma is a neoplasm developed from totipotential cells. Although it mainly occurs in the gonads, the cases of extragonadal teratomas, such as anterior mediastinum, sacrococcygeal region and retroperitoneum, have been reported in the literature [5] . The primary mature cystic teratoma in the adrenal gland is extremely rare. The few existing reports reveal that retroperitoneal teratoma is more common in females and children [6] and is generally detected on the left side [7] . We reported a case of a primary mature cystic teratoma in the right adrenal gland in an adult with no any signs or symptoms and with unremarkable outcome of laboratory testing for adrenal hormone, AFP and hCG. Primary tumours metastasizing to this region have been reported in the breasts and gonads. To rule out the possible metastasis in the right adrenal gland, all the original radiological records were carefully reviewed, and no evidence of metastasis in the testes or other parts in the body was found.
The diagnosis of adrenal teratoma depends on radiological examination and pathological analysis. Adrenal teratomas present with vague symptoms, such as abdominal distention, dull flank pain, epigastric pain and even intestinal obstruction caused by compression of the neoplasm [8] . There were no remarkable symptoms observed in our case despite the presence of a large mass. The patient could have been asymptomatic because it was a columnar mass along the longitudinal axis of the kidney; therefore, increasing mass did not cause distention of the renal capsule. On the abdominal CT scan, mostly fatty components with less calcification were observed in the region of right adrenal gland with the absence of normal adrenal gland tissue, clinically diagnosed as adrenal myelolipoma or adenoma. The presence of calcification in a teratoma would not necessarily imply benignity because 12.5 % of the calcified teratomas are malignant [9] . The majority of mature teratomas in the retroperitoneum are benign neoplasms, and only 26 % are malignant [10] . The pathological criteria for benign lesion of mature cystic teratoma are (1) absence of malignant or immature elements in the tumour, (2) absence of other similar lesions in other parts of the body, (3) normal serum levels of AFP and hCG and (4) absence of recurrence on long-term follow-up [4] . The diagnostic criteria in the present case are completely in accordance with previously described cases.
To date, surgery is the method of choice in the treatment of the mature teratoma. Open surgery was usually performed for mature cystic teratomas according to the reviewed reports, with the exception of completely laparoscopic surgery in two cases through the transperitoneal approach [4] and of hand-assisted laparoscopy converted in the mid of laparoscopic surgery in another case [11] . In our case, the completely laparoscopic surgery through retroperitoneal approach was successful at first attempt, although the operative process was difficult due to the relatively confined space of the retroperitoneum and the large size of the mass. To the best of our knowledge, this is the first report where of a large mature cystic teratoma of the right adrenal gland has been completely resected using laparoscopy through retroperitoneal approach.
The mature cystic teratoma is a neoplasm with malignant potential. In the cases of retroperitoneal teratomas, the malignancy rate of 25.8 % in adults is significantly higher than the 6.8 % rate documented in children [3] . Despite the benign nature of mature cystic teratoma, close follow-up is recommended because the incidence of malignant transformation is approximately 3-6 % [11] . The patient in the present report was free of recurrence and metastasis within 8 months post-surgery and is doing well.
Conclusions
Mature cystic teratoma of the adrenal gland amongst adults is quite rare, particularly on the right side. Fig. 3 On microscopic examination, the tumour was mainly composed of the mature fat tissue but also contained a cystoma lined with squamous cell developed from skin tissue (a) and ciliated columnar epithelial cell arising from respiratory tract (b); the cartilage and hair were present in the cystic centre (c), haematoxylin and eosin, ×200
